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   GCM Evaluation,  for California DWR,  multiple planning  purposes 

• Global Scale Metrics  
      P. Gleckler (PCMDI, LLNL) evaluation of GCMs at  global scales 
          Gleckler is member of international team conducting GCM evaluation 
• Regional Scale Metrics  western U.S.  
          David Rupp, Phil Mote, OSU    Southwest U.S. evaluation 
 

   metrics are scalar measures comparing GCM historical to observed historical 
   climatology.    
 

  “it remains largely unknown what aspects of observed climate must be correctly  
   simulated .. to make reliable predictions of climate change.”    Gleckler et al 2008 
 
• California/Nevada Scale diagnostics to Evaluate GCMs 
       based upon CCTAG and other discussions.   



Identifying  GCMs for California Water Managers  
• For many purposes,  an ensemble of global models is required 
• Using all 40+ available Global Climate Models (GCMs) isn’t practical 
• Remove (cull)  GCMls that don’t adequately represent historical conditions i 

 
Global Climatology  Assessment 
Gleckler et al IPCC 5th Assessment Report 
evaluated modeled historical  

• Radiation 
• Temperature 
• Pressure, wind 
 

 

 
 

Regional  Assessment 
Rupp, Mote et al Southwestern U.S. 
• Temperature & Precipitation 

•Pressure patterns, El Niño structure 
 
 

 

~20 
GCMs 

40+ GCMs 

~12  GCMs 

A subset of  GCMs for 
 California Water  Resources Assessment  

~15  GCMs 
 
 

CA/NV  Extremes Assessment 
               Cayan et al CNAP,  SW CSC Group 

• Dry and Wet Precipitation extremes  
•Heat waves and cold snaps  
•El Niño spatial & temporal patterns 
 

 
 

 

Numbers of GCMs to be retained after Global, 
Regional Mean and Regional Extremes  
Assessments are  a preliminary estimate 



Figure 9.7: Relative error measures of CMIP5 model performance, based on the global seasonal-cycle climatology (1980–2005) computed 
from the historical experiments. Rows and columns represent individual variables and models, respectively. The error measure is a 
space–time root-mean-square error (RMSE), which, treating each variable separately, is portrayed as a relative error by normalizing the 
result by the median error of all model results (P. Gleckler, Taylor, & Doutriaux, 2008). For example, a value of 0.20 indicates that a 
model’s RMSE is 20% larger than the median CMIP5 error for that variable, whereas a value of –0.20 means the error is 20% smaller than 
the median error. No color (white) indicates that model results are currently unavailable. A diagonal split of a grid square shows the 
relative error with respect to both the default reference data set (upper left triangle) and the alternate (lower right triangle). The relative 
errors are calculated independently for the default and alternate data sets. All reference data used in the diagram are summarized in 
Table 9.3.  

Peter Gleckler:  from IPCC AR5 Working Group I, draft, not for distribution 



David Rupp, Phil Mote 
 Southwest U.S. evaluation 

Rupp/Mote 
  Southwest U.S. 
    GCM metrics 



seasonal cycles are realistic 





Nino 3.4 SST 
        vs 
precipitation 



          pattern correlation  
Nino 3.4 SST vs precipitation 



CA1 

ACCESS 1.0 

Model Dry Year Spells 



multi-year Dry Spell 
     statistics  



Maximum 3-day precipitation/annual total     



rm# model name #dry yr σ 3dy max pr pat corr n34 JJA tdel n34 ts 

ACCESS-1.0 1.11 0.24 0.52 9.39 
26 bcc-csm1-1 1.59 0.12 0.20 9.46 
2 CCSM4 1.24 0.19 0.51 7.62 
5 CESM1-BGC 1.16 0.20 0.38 7.68 
6 CESM1-CAM5 1.60 0.26 -0.47 10.59 

12 CMCC-CM 0.95 0.22 0.46 10.51 
CMCC-CMS 1.04 0.19 0.58 9.95 

3 CNRM-CM5 1.32 0.15 0.30 8.51 
4 CanESM2 1.69 0.19 0.28 12.07 

15 GFDL-CM3 1.14 0.17 0.31 10.33 
10 GFDL-ESM2M 1.90 0.16 0.18 7.95 
11 HadGEM2-CC 1.45 0.27 0.43 9.69 
8 HadGEM2-ES 1.08 0.25 0.52 10.39 
1 MIROC5 1.54 0.17 0.44 7.46 

16 MPI-ESM-LR 1.02 0.18 0.10 9.08 

Cull the 15  CMIP5 GCMs to 11 GCMs  



   Regional and California Screening (PRELIMINARY) : yields 11 GCMs 
                      Institution and horizontal resolution  



     11 GCMs      
change in JJA temp   2070-99 vs 1961-1990 



      11 models      
change in WY precip    2070-99 vs 1961-1990 



       11 models      
change in JJA temp and WY precip    2070-99 vs 1961-1990 



ccc18 

Testing and diagnostics  
 daily precip western 6km and CONUS 12km  
  observed and GCM projection datasets 
 daily temp  in process 
  
Method and results described in Pierce, Cayan, Thrasher report 
 reviews via California Energy Commission anonymous  
        colleague reviews received 
 vetting with US BurRecl, US ACE, other colleagues 
 
Production runs for CMIP5 GCM simulations— 
 discussion w California CEC, USBurRecl and USACE in process 
 
   
    

   Project Status  
 frequency-dependent bias correction, LOCA downscaling 
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